Introduction
Arsenic is a toxic substance that seriously affects human health. That's why its limits in the environment, food and drinking water have been legally established. The World Health Organization (1993) guidelines for drinking water quality, recommend a maximum concentration of total arsenic of 10 μgL -1 . On the other hand the European Union (2001) recommend a maximum concentration of total arsenic in compost according (Final report, 2004 , commission europea Proyecto ENV.A.2/ETU/2001/24). The quality of compost in Spain is regulated by fertilizing law (Real decreto 506/2013 28 June for fertilizing products), but does not include arsenic concentrations as heavy metal. As a consequence, the appropriate analytical methods must be used to detect lower concentrations of arsenic. Many detection methods have been developed for determination of such lower levels [1, 2] . These include Inductively Coupled Plasma Mass Spectrometry (ICP-MS), which can reach limits of detection 0.0006 µg L -1 in a solution that is continuously introduced at about 1 mLmin -1 with standard sample introduction via a nebulizer and spray chamber. ICP-MS is very used in the determination of arsenic, but the biggest drawback is possible interference due to the presence of chlorine in samples. This interference can be avoided by separation of the element from the matrix as a hybrid or by using plasma mixture of argon and nitrogen [3] [4] [5] [6] . Arsine has been generated by chemical processes using tetrahydroborate in acid medium with ICP-MS or electrochemically in the cathode space of an electrochemical cell designed for that purpose [7] [8] [9] . It has also been emphasized that, the integration of continuous flow separation: Liquid Chromatography Inductively Coupled PlasmaMass Spectrometry (HPLC/ICP-MS) makes the method more effective. A further improvement of the method is the use of reaction/collision cell technology. In our work we are also interested by the electrochemical technique, Anodic Stripping Voltammetry (ASV) successfully used by Radke et. al., [10] . This method has the ability to detect and measure only inorganic arsenic species but at sub values of the order of µgL -1 , because it is not possible to integrate a continuous separation method needed for speciation analysis.
Arsenic in aqueous solution can be found in oxidation condition state; As (III) as arsenious acid HAsO 2 in reductor conditions until pH= 9 and As (V) as arsenic acid H 3 AsO 4 at pH less than 2 [11] [12] [13] . Inorganic arsenic is the most toxic in the United States Environmental Protection Agency (USEPA) list of prioritized pollutants and classified as Group I carcinogens based on human epidemiological data, while the methylated As species such as monomethylarsinic acid (MMA) and dimethyarsinic acid (DMA) are less toxic, arsenobetaine (AsB), arsenocholine (AsC) and other arsenosugars are even considered to be of no toxicity [2] . The toxicity of arsenic depends on his chemical form; As (III) is 5 to 8 times more toxic than As (V). Recent data suggest the following order in terms of arsenic toxicity: MMA (III) >As (III) >As (V) >DMA (V) >MMA (V) [14] .
The mobility of arsenic species in aqueous medium is limited by his adsorption on iron oxides, aluminum, and manganese. This adsorption occurs in oxidants conditions and acid pH, where As (V) adsorption is more favorable than As (III). This latter is more soluble, toxic and mobile than As (V), and able to migrate to aquifers [15] . The compost is applied for the recovering or remedying soils, and will be affected by the weather process (rain and irrigation). These conditions will mobilize arsenic present in the solid, according to the chemical form and physical-chemical interactions with other components. For this reason leachate operations were carried out to simulate natural mobilization, and the results obtained will indicate the mobilized fraction from compost to plants and aquifers [16, 17] . The main purpose of this paper is the speciation of different forms of arsenic in composts and leachates by ICP-MS which offers excellent sensitivity, wide linear dynamic range, isotope-specific detection capabilities, and fast detection. The mobility of As (III) and As (V) in solids and leachate composts were also discussed, and those results were compared to results obtained by SWV.
Experimental and Methods

Reagents and samples
The acid digestion of samples composts was achieved by microwave with EPA 3051 method [18] . The leaching was carried out with the method of Kosson et al., Col. for characterizing the mobilization of contaminants in residues [19] . The centrifugation was done with the membrane PVDF (Durapore, Millipore) 0.45μm. Urban compost USRC3 was obtained by anaerobic digestion followed by composting. Urban compost USRC6 was obtained by only composting. The compost agromat CP-1 is the reference material. All the chemicals used in this work were analytical-grade reagents, HNO 3 , HCl purchased from Baker and Merck. Internals patrons of: arsenic 994 mgL -1 , rhodium 10 mgL
, indium 1000 mgL -1 and germanium 1000.6 mgL -1 were purchased from Fluka. Copper patron 1006 mgL -1 was purchased from Aldrich. Argon was used as collision gas and the instrumental parameters of ICP-MS were optimized with the use of indium (In) as internal standard. The conditions are indicated in Table 1 .
Results and Discussion
Determination of arsenic in compost
Around 0.4 g of ground compost samples were weighed and 10 mL of concentrate HNO 3 was added, then submitted with the target to assisted acid digestion microwave, following EPA 3051 method indicated in Table 2 .
For the analysis of digested compost samples and target with ICP-MS, 5 mL of each one was diluted to 50 mL with HNO 3 (1%). The determination of arsenic was achieved by external calibration between 0.1 μgL -1 and 100 μgL . The results of analysis of compost samples are regrouped in Table 3 . The results obtained with reference material are in agreement with certified results and therefore validates our digestive procedure and analysis for the determination of total arsenic in compost samples. 
Determination of arsenic in lixiviates composts
Leachate compost samples were obtained by adding 400 mL of ultrapure water to 40 g of compost samples without grounding. The reference compost agromat CP-1 material was prepared by adding 40 mL ultrapure water to 4 g of CP-1. All samples were kept in airtight containers and submitted to rotary agitator with a velocity of 28±2 rpm during 48 h at atmospheric temperature. Then the supernatant was stirred at 4000 rpm during 10 min, and filtrated with PVDF (Durapore, Millipore) 0.45 μm membrane. The filtrate leachate was guarded in polyethylene tube in the refrigerator at 4°C for using later. For the determination of total arsenic in leachate compost samples, 5 mL of these latter were subjected to assisted microwave acid digestion, based on the EPA 3015 method indicated in the Table 2 . The digested leachates were traversed in a polyethylene tube, and carried to 50 mL with 1% of HNO 3 . For the total arsenic determination by ICP-MS, 5 mL of previous dissolution were diluted at 25 mL with 1% of HNO 3 . For the determination of total arsenic in leachate composts, 5 mL of these lixiviated and digested samples were diluted to 25 mL with 1% HNO 3 . The results of analysis by ICP-MS are regrouped in the Table 3 . The percentage of arsenic that may be lixiviated and mobilized is less than in agricultural compost (3%) than urban compost USRC3 and USRC6 (20-30%). Although the concentration of total arsenic in solid compost CP-1 is high, however its leachate concentration is smaller than that in USRC3 and USRC6 composts. The urban composts present a bigger proportion of soluble species.
Distribution of As(III) and As(V) species in solids and leachate composts
In Table 4 , compared results of total arsenic in digested samples by ICP-MS and total inorganic arsenic (As (III) + As (V)), determined in solids samples by immobilized particle SWV are recapitulated. Detailed study of pH influence on the reduction of As (V), shown that in linear sweep voltammetry, voltammograms of As (V) are noisy due to the dissolution of iron oxides in the strongly acid medium as shown in the Fig. 1 . The effect of acidity was also significant and depends on the pre-treatment and stripping process on pH as shown in the Table 5 . The peak at 0.6 V was shifted anodically with decreasing acid concentration, but the peak at 0.2 V shifted in the opposite direction. Both peaks disappeared in 0.1 M acetic acid-acetate buffer (pH=5). So, it is possible to reduce electrochemically As (V) in 1 M HCl in the presence of hematite and avoiding the use of chemical reducing agents [20] . Taking advantage of this fact, the selective reduction of As (III) and of total inorganic arsenic can be accomplished by selecting the adequate pHs. As (III) can be reduced to Asº in 0.1 M acetic acidacetate buffer, however both As (III) and As (V) are reduced in 1 M HCl, provided that the applied potential is lower than -0.8 V. The electrochemically reversible redox system of arsenic was previously described, and As (V) was reduced in the presence of hematite on a carbonaceous electrode under mild conditions, low acid concentration (1 M HCl) and moderate reducing potentials (-1.0 V). The iron oxide was reduced on the electrode and the formed FeO was dissolved. The Fe (II) generated during the pretreatment step reduced As (V) to As (III) due to the pH and reducing conditions used, followed by the reduction of As(III) to As o stripped on the anodic scan. Iron oxide has the same effect on the voltammograms of As (III) [20] .
For the determination of total inorganic arsenic, the optimal SWV parameters were:
Step height of 0.008V, amplitude of 0.040V, frequency of 150 Hz and -0.8V for 180 s as pretreatment step. The supporting electrolyte was 1 molL -1 pH = 0, the electrode was a modified carbon paste prepared by mixing carbon paste with 3% of hematite and silicone oil. The calibration was an addition standard with As (V): 2.91 -5.58 -11.9 mgkg -1 as shown in Fig. 2 . The response is linear up to 70 μgL -1 , the limit of detection is 2 μg.L -1 and the fitting regression coefficient is greater than 0.99. The supporting electrolyte used for the determination of As(III) was acetate/acetic acid buffer 0.1M with a pretreatment step at -1V 100s. The standard addition was with As (III): 3.56 -6.79 -13.5 mg. kg -1 shown in Fig. 3 [21] .
To obtain well shaped peaks having reproducible potentials and intensities, it was necessary to apply a reduction potential of -1.0 V for at least 10 seconds, followed by the corresponding square wave anodic scans. The optimum parameters were obtained by using synthetic samples prepared as described above. Optimization criterion was based on maximum peak height to peak width ratio. The optimized instrumental parameters were: amplitude 0.010 V, step potential 0.008 V and frequency 150 Hz. Voltammograms showed peaks for arsenic at -0.100 ± 0.007 V (n=5) in 0.1 M acetic acid-acetate buffer and at 0.054 ± 0.005V (n=5) in 1 M HCl. More than 60% of the arsenic present in compost was inorganic, whose percentage was similar to that in urban compost and less than that in agricultural compost, whose procedures of treatment and composting were different. The obtained results show that the origin and composting process do not affect the proportion of inorganic arsenic in compost. The presence of As (III) was detected only in CP-1, and impossible detectable in urban composts due to low concentration (<0.3 mgkg -1 ). Table 6 summarizes the concentrations of total lixiviate arsenic, inorganic arsenic and As (III) present in the leachate composts, where agricultural compost was mobilized as inorganic arsenic form and 2% of total arsenic present in the solid was as As(III) form. The composts from waste urban solids have different results, where USRC3 compost whose digestion before composting was anaerobic, have a percentage of inorganic arsenic (4%) smaller than USRC6 compost (13%). This difference may be associated to the stabilization of organic matter in USRC3 compost, which contains humic acids 100 times higher. Table 6 . Total arsenic in lixiviates digested compost determined by ICP-MS compared to inorganic arsenic and As (III) determined in lixiviates compost by SWV.
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Conclusion
Because the toxicity varies in species of arsenic and depends on the redox state and the physicochemical form, it's of great importance the speciation of those different forms presents in composts and leachates. Two thirds of arsenic present in solid composts are in inorganic form, where As(III) was the minority component, detectable only in agricultural compost. In the other composts, the concentration of As(III) was less than 0.3 mgkg -1 . In the leachate composts, the inorganic arsenic was mainly mobilized as As(III) form. The mobilization of inorganic arsenic in compost may be influenced by the reduction nature of others components in compost, which will have serious environmental impact as As(III) toxic form.
